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Subject: IvIathematics US06CIvITH05 NIax. IvIarks : 50 
Grn.ph Theory 

Date . l/03/2019 Timing: 10:00 am - 12:00 :\loon 

Ill,;trucl iOII. Tile s\'l1lbob u';l,d ill tire paper Itil\"(:' tlreir usual meaning. uldess specific'd. 

Q: 1. .-\ns\\"('j" the follu\\'illg b~' chuusillg correct answers from givell choier's . 

Q : t . 

[1] The lllClXillllllll nlllllLJer uf edges in Cl simple graph \\'ith 5 verticcs (\lld 2 ("(Jlll-

POllC'll t"s is 
[.\ ] J [13] -1 [C] 5 [D] G 

[2] If terminal \'crtices in Cl walk are 1l0t same then it. is called 
[A] Clll opell walk [13] closed walk [C] null graph [D] none 

[3] r\ minimall\' connected graph is 
[A] a trr~e [13] a circuit [C] an Euler graph [D] nOlle' 

[4] All opcrat.ioll of vertex deletion on a graph removes corret:>ponding 
[A] cdges onh' [13] vertices onlv [C] vertex and edges both [D] none 

[5] ;\ t:>pHlln ing t.ree ill a graph G lllllSt contain all the 
[A] H'rticcs of G [13] edges of G [C] circuits of G [D] paths of G 

[6] jf lCmk of a matrix is <] and its nullity it:> 5 then the llumher of its edges is __ _ 
[.-\ ] J [13] 5 [C] 9 [D] 14 

[7] The nllmher of fac(,s in a simple connected planar graph with 8 edges and G 
\'('rtiel's is 
[A] 2 [13]4 [C] 6 [D]8 

[8] If G1 and G2 ,HC isomorph ic and rank of G2 is 5 t hen t he rank of G j is 
[A] 25 [13] 5 [C] 10 [D] none 

Ans\\"Cr any F IVE of the follo\\·ing. 

[1] What is graph? Explain it with example. 

[2] Define (i ) Path (ii ) C losed walk 

[3] Expla in Union of two grapht:> with an example. 

[4J Expla in Arbi t ra rily' Traceable Graphs with an example. 

[5J Prove t hat the edge connectivity of a graph G can not exceed the degree of a 
vertex with t he smallest degree in G. 
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[6] De::;cribe !let,work flu\\'::; 

[7] Find geometric dual of the following graph 

. " 

• 
G: 

[8] Di::;cuss Kurtowski's First graph. 

Q: 3 [A] Prove that a simple graph with Tl vertice::; and k-components ca n have at Illo::;t 
(n. - 1,;)(11, - k + 1) 5 
-'-------'-------'- edges. 

2 

[B] If a graph (connected or disconnected) has exactly two vertices of odd degree 
then prove that there must be a path joining these two vertices. 3 

OR 

Q: 3 [A] Explain Isomorphism bct\\-cc.~n two graphs.. Also examine whether follo\\'ing 
pairs of gra.phs arc isomorphic or not. 5 

[1] 

[2] 
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[B] Discus:; l-\onigsbcrg hridge problem 

Q: 4 [A] P ron' that a connected graph G is an ELder graph iJf all vertices of G arc of 

('\"('n degree, 

3 

5 

[B] Pro\"(' thllt (\n~' cO!llH'cted gl'Hph \\'ith n -verticcs and 1/ - 1 edges is a tree, 3 

OR 

Q: 4 [A] Pro\"(' that ('\"Ct'\' cOllnected graph G is an Euler graph iff it cal! be deco!llposed 

int() circllih 
5 

[B] If in C\ graph C; there is 011e and only one path between e"e1'\' pair of \'Crticcs 

then P)'[)\'( ~ tlwt G is C\ tree 3 

Q: 5 [A] Pro\"(' tlwt e\'Cl'y cOllnected graph has at lea~t one spanlling Lree, 5 

[B] D('scrilJ e Cl. Illdhod to filld all span ning tree of a graph 3 

OR 

Q: 5 [A] Pro\'(~ that e\'('r), cut-set in a connected graph G mllst contain atlcast one 

branch of ('"er\' spanning t ree , 

[B] PrmT that c\'cry circuit has an even number of edges in common with any 

ell t -set, 

Q: 6 [A] Using geometric nrgulllcnt.s prove that J(3,3is non-plana r. 

5 

3 

5 

[B] For a sinlplc con nected planar graph with n-verticcs , ('-edges (c > 2) and 

I-regions P1'o\'(' t he followillg, 
:3 

(i) e? ;:J (ii) co:::; 371 - G 3 

OR 

Q: 6 [A] G iw' an example to shO\\' t hat two isomorphic gra phs may not have isomorph ic 

duals, 5 

,_ [B] Ex pla in Geometr ic d ual wit h a n example 3 
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